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Abstract 
This paper compares preservice teachers’ perception of instructional activities implemented in an online problem-based learning 
(OPBL) and online instructor-led learning (OI-LL). The paper also analyzes the perceived instructor and learner role. A total of 
40 preservice teachers participated in the study. Data was collected through an open-ended survey questionnaire. Findings 
indicated that the preservice teachers in OPBL group found the ill-structured problem scenarios encouraging in gaining content 
knowledge. The study highlights that preservice teachers develop different perceptions about the course, and the instructor and 
learner role when different online instructional strategies were implemented. 
Keywords: First keywords, second keywords, third keywords, forth keywords; 
1. Introduction 
In the last decade online teaching and learning have become a major part of formal and informal education. 
Despite the current expansion of online teaching and learning settings, the most common use of online teaching and 
learning still appears to be the same: putting a specific content of face-to-face teaching on the web using a learning 
management system (LMS). The literature provides very limited information about how different online teaching 
and learning strategies are perceived by the participants and their impact on instructor and student role. This study 
addresses the need for such a comparative study investigating preservice teachers’ perception of instructional 
activities implemented in an online problem-based learning (OPBL) and online instructor-led learning (OI-LL) 
course as well as analyzing the perceived instructor and learner roles. The literature on using PBL in online 
instruction is a relatively new concept. Existing studies generally describe the implementation process which 
examines the students’ use of online discussion supports to back up their discussions on problem situations (Cho & 
Jonassen, 2002), and group activities in OPBL settings (Donnelly, 2006, McLinden, McCall, Hinton, Weston, & 
Douglas 2006). Some other studies provide instructional design principles for instructors who want to apply OPBL 
strategies in online teaching (An, 2006). Cavus and Dogan’s (2007) study compared an advanced and a standard 
collaborative learning tool in MOODLE learning management platform in order to examine the learning outcomes 
between the groups. The study found significant improvement in favor of the group using advanced collaboration 
tool. Some other studies did not find any significant difference between learner-centered and instructor-led 
instructional strategies in online learning (Evans, Yaron, & Leinhardt, 2008; Smith, 2006). In a recent study, 
Baturay and Bay (2010) compared OPBL and a standard online learning outcomes as well as learner perceptions. 
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The study found higher achievement in favour of OPBL group in terms of learning achievement in contrast to 
Şendağ and Odabaşı (2009). However, they did not provide a comprehensive understanding of both course settings 
and context related to learner perceptions. This study addresses the need for a comparative study investigating 
preservice teachers’ perception of instructional activities implemented in an online problem-based learning (OPBL) 
and online instructor-led learning (OI-LL) course as well as analyzing the perceived instructor and learner roles. 
1. The Study 
2.1. Participants and Settings 
The project participants included a total of 40 preservice teachers from a major research university in central 
Turkey. Participants were enrolled in K-8 Mathematics education program taking a Computer II (educational 
technology) course. Online PBL and online instructor-led groups were randomly assigned including 20 students in 
each group. Before the assignment, matched pairs were created based on subjects’ prior content knowledge, prior 
CTS scores, final grades from the Computer Literacy course, Internet use hours per week, and gender. Then, 
member of each pair was randomly assigned to the OPBL and OI-LL groups. The Computer II courses was offered 
to each group taught by the same instructor who had eight years of experience in online teaching, and three years of 
experience in OPBL. The MOODLE learning management system was used during the instructional activities. The 
Computer II course was offered on this web portal where several other online tools were available such as a chat 
room, discussion forum, databases, file download and upload, blogging, and e-mail. 
2.2. Procedures 
In each group, all course activities from course introduction to formative and summative evaluation were 
conducted online. Students were asked to sign an on online academic integrity statement explaining academic 
misconduct, plagiarism, falsification, cheating, fabrication, correct citations, managing references, and paraphrasing. 
The instructional activities for the OPBL group involved PBL with ―ill-structured problem scenarios‖ (Jonassen, 
1997). The instructional activities for the (OI-LL) group focused on ―instructor-lead learning‖. The OPBL group had 
exposure to three different problem situations, completing the first two scenarios in three weeks and the last one in 
two weeks. After the problem situation was introduced, they tried to define the problem and shared their prior 
knowledge with other group members. Sub-groups consisted of four students which were randomly assigned as 
well. Even though they were supposed to work in groups and implement PBL strategies during group activities, they 
were asked to prepare individual reports on the problem solution according to the criteria determined at the 
beginning of the semester. The OI-LL completed assignments according to predetermined criteria, and participated 
in instructor-led online discussion forums.  
2.3. Data Collection and Analysis 
An online open-ended questionnaire was used to collect data about participants' perceptions of ill-structured 
problem scenarios, online course activities, instructor role, and the learner role at the end of the course. The research 
questions drove the data analysis where the induction analyses were conducted. Two field experts analyzed the 
responses to identify emerging themes from the data. The themes were transformed to an interview coding key. The 
leading researcher and two other field experts read the word document and separately signed the themes in the 
coding key. This process was repeated for every participant. Miles and Huberman’s (1994) formula was employed 
to determine the reliability of the themes. Inter-coder reliability = Number of agreement / (number of agreement + 
number of disagreement)*100. Inter-coder reliability was about 93% which means that the coding process was 
reliable. 
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2. Results 
3.1. Instructional Activities 
Both OPBL and OI-LL students participated in online activities such as chat sessions, forum discussions, 
completing assignments and reporting. During this process, they were asked to write about their learning 
experiences. Table 1 shows the themes that emerged from OPBL and OI-LL participants’ experiences. 
Table 1. Themes about Overall Activities 
 
OPBL  OI-LL  
Themes/Sub Themes  Themes/Sub Themes  
Providing learning support  Providing learning support  
Encouraging to discussion and 
brainstorming   Interaction among the students  
Sharing knowledge and ideas  Sharing knowledge and ideas  
Providing correction and feedback  Learning satisfaction  
Facilitating learning  Efficient/Useful/Successful  
Learning satisfaction  Enjoying the course  
Efficient/Useful  Not having computer and internet access at home  
Enjoying the course    
Not having computer and internet access at home    
OPBL participants reported that the instructional activities encouraged them to discuss, brainstorm, and share 
knowledge and ideas. They also reported that these activities facilitated their learning process and provided feedback 
and correction. As presented in Table 1, participants were generally satisfied with the course. Emerging themes from 
OI-LL participants’ perception of overall instructional activities presented in Table 1. OI-IL participants reported 
that the online activities provided support for the learning process. Data indicates that they liked the course. A total 
of seven participants reported challenges of not having access to Internet at home. The perceived notion of 
instructional activities in both OPBL and OI-LL groups indicates a good degree of satisfaction, and there were no 
negative statement about the course activities in either group. Participants in both groups pointed out interaction 
through sharing knowledge and ideas. The OPBL group emphasized the encouraging discussions and brainstorming 
along with providing/receiving correction and feedback. OI-LL group emphasized the interaction among 
themselves. As illustrated in Table 2, participants perceived their favorite activity type differently:  
Table 2. Favorite Activity 
 
 OPBL OI-LL 
  %  % 
Chat sessions  40  40 
Forums  25  15 
Assignments/Reporting  35  45 
Overall  100  100 
OPBL group found the chat sessions most useful (40%) while OI-LL group found the assignments most useful 
(45%). In the OPBL group, students worked collaboratively in small groups (four students in each group). The chat 
room provided instant support for such discussion helping them to construct their own understanding about the 
topic. Even though OI-LL group also liked the chat sessions (40%) they found the assignments most useful (45%). 
There was one chat session in the OI-IL group in each class time and almost all participants joined the discussion 
each time. Both groups found the forum discussions the least useful. 
3.2. ILL-structured Problem Scenarios in OPBL 
As shown in Table 3, the data suggests that the OPBL group participated in extended discussions to solve ill-
structured problems as part of the class activities. The data indicates that the participants perceived the problem 
scenarios as real-life experiences. 
Table 3. Themes about the Problem Scenarios 
 
Themes/Sub Themes  
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Reflecting Real-Life Problems  
Encouraging to learn the content  
Enhancing problem solving   
Encouraging to inquiry  
Encouraging to think deeper   
Encouraging to find solution   
Be boring towards to the end  
Participant in OPBL emphasized that they were encouraged to learn the course content through the problem 
scenarios. One pointed out that ―problems directed [them] to learn the content and gave hints about what [they] need 
to inquire.‖. Some participants focused on the importance of the problem scenarios to think deeper about the 
problem situation they were faced with. Some others found the scenarios hard to solve but accepted that ―they 
helped them to enhance their problem solving skills.‖ Of twenty respondents, two stated that they were ―bored‖ at 
the end of the process perceiving the process as too long. In sum, the data suggested that participants in the OBPL 
group treated the problem scenarios as real life examples. The scenarios helped participants focus on the content 
they were learning. The overall data suggests inquiry engagement, the retention of knowledge, and deeper thinking 
among OPBL group. The ten week intensive course period with three different problem scenarios seems perceived 
as a long process. 
3.3. Instructor and Learner Role 
Project participants reflected on the instructor role in their receptive group. Table 4 shows the emerged themes on 
instructor role in the OPBL group. Data suggests that the OPBL group perceived the instructor as a guide, facilitator 
and helper with more emphasis on ―facilitator‖ role. OI-LL group reported similar themes for the instructor role (see 
Table 4). However, the emphasis was given on the ―guide‖ role of the instructor. In the OI-LL group, the instructor 
determined learning topics, started forum discussions and gave assignments on specific topics. Although the 
students in this group were as active as the students in the OPBL group, in the OI-LL group, the instructor directed 
the discussions around the topics. The instructor gave the direct answers to the questions sent by the participants, 
and guided the discussions. 
Table 4. Instructor and Learner Role 
 
                               Learner Role                                    Instructor Role 
 OPBL OI-LL   OPBL OI-LL 
Themes f f  Themes f f 
Active  12 15  Guide 14 13 
Explorer 13 6  Facilitator 16 6 
    Helper 3 3 
Overall 25 21  Overall 30 24 
As shown in Table 4, two themes emerged in both the OPBL and the OI-LL group related to learner role—active 
and explorer. The statements that imply the explorer role of the students were more addressed in OPBL, while OI-
LL students stressed the active role of themselves. However, both groups felt they were active in the learning 
process. In the context of this study, ―activity‖ implies class requirements completed by the participant through 
reading, writing, and sharing knowledge and ideas. The concept of ―exploring‖ implies high order thinking skills 
such as analyzing, inferring, interpreting, concluding, making decisions, and making assumptions. In the OI-LL 
group, participants felt that they were active. 
3. Discussion and Implications 
The results indicate that the preservice teachers had positive attitudes towards the ill-structured problem scenarios 
used in OPBL. They believe that the problem scenarios encouraged them to investigate, think deeper, and find 
solutions. They also thought that they were encouraged to learn through the real-life problem situations. In addition, 
the preservice teachers who participated in this study indicated that they might be challenged with similar problem 
situations in their future professional life. Findings highlight that the OPBL participants believe that the online 
activities in which they engaged encourage them to discuss opinions, brainstorm, provide correction and feedback 
and facilitate learning. It is clear that the problem based learning process needs more discussion and brainstorming. 
216  Serkan Sendag and Mesut Duran / Procedia - Social and Behavioral Sciences 31 (2012) 212 – 217 Serkan Sendag / Procedia – Social and Behavioral Sciences 00 (2011) 000–000  
 5 
On the other hand, OI-LL participants believe that the online activities help them interact, share knowledge and 
ideas in terms of providing learning support. Both group emphasized the retention of knowledge and learning 
support that they gained through the online activities. It appears that, for some participants, not having computer and 
internet access at home was a factor in their learning experiences. The findings of this study indicate that the online 
activities such as chat sessions, forum discussions, and assignments provide student-centered learning support which 
makes the learning process more constructive. Findings of this study highlight that the OPBL group found the chat 
sessions most useful, while OI-LL group found the assignments helpful. The main reason for OPBL participants 
finding the chat sessions most useful might be related to the nature of chat sessions, where participants get instant 
discussion opportunities in small groups (four members in each group in the case of this study). The OI-LL 
participants also liked the chat sessions. However, their chat sessions were so crowded that there were almost 20 
students in each session. Some of the students addressed that they missed most of the conversation since they did not 
have enough keyboarding skills to use in such an instant online discussion environment. Findings support the notion 
that online chatting in small groups is effective for the quality of the conversations, or alternative online 
conversation tools may be employed such as audiovisual chatting tools. Findings highlight that the assignments were 
the most useful activity for OI-LL group. Participants in this group stated that the assignments helped them to retain 
knowledge as they struggled to work on them. All assignments in the OI-LL group required self involvement; they 
developed original projects and evaluated them with a rubric that they created together. An online academic 
integrity agreement was provided to emphasize the originality in their works. Findings related to instructor role 
highlights that OPBL participants emphasized more of a facilitator role of the instructor, while OI-IL participants 
pointed out the guide role of the instructor. In addition, the OPBL participants recognized themselves as explorers 
while OI-LL participants recognized themselves active practitioners. The statements referring to the term ―explorer‖ 
were higher order cognitive skills, such as analyzing, inferring, concluding, supporting or disproving an idea. The 
main reason why the instructor was a facilitator through these activities is most likely because the instructor 
encourages students to focus on the topic discussed, giving hints and asking encouraging questions but not giving 
direct answers to do questions. Thus, they had to work collaboratively, study the problem situations, seek 
knowledge, and discuss to find possible solutions. This might be the reason why they recognized themselves as 
explorers. Moreover, the more engaged participants due to the teacher role as a facilitator could be a major factor to 
employ the problem based learning strategies more effectively. On the other hand, in OI-LL group, instructors 
provided resources, established the topics of discussion, assigned the task, and showed participants how to do 
certain tasks through providing a user manual, screen-casts, and videos explaining. Even though participants in this 
group completed the assignments all by themselves, the task was already determined by the instructor. This might 
explain why students in this group recognized themselves as active practitioners. Participants stated that the task that 
they were involved in helped them comprehend the content and retain knowledge. In conclusion, both OPBL and 
OI-LL strategies could be used efficiently in knowledge acquisition. However, using ill-structured problem 
scenarios may be a more effective way to employ learners’ high order thinking skills in online environments. 
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